Background. Diabetes mellitus (DM), together with its devastating complications, has a huge impact on both the patients it affects and the global economy as a whole. The economies of developing countries are already under threat from communicable diseases. More needs to be done to stem the tide of non-communicable diseases like DM. In order for us to develop new strategies to tackle this dread disease we need to obtain and analyse as many data as possible from the geographical area where we work. Objective. To describe the burden of DM in the public sector of the province of KwaZulu-Natal (KZN), South Africa (SA). Method. Data on the number of diabetes visits, DM patients that were initiated on treatment, defaulters and DM-related amputations were accessed from the Department of Health records for the period 2010 -2014 inclusive.
Diabetes mellitus (DM) is a chronic non-communicable disease (NCD) that has serious long-term complications and results in significant economic costs for patients and health systems alike worldwide. [1] Developing countries will do well to prevent and control this disease to limit its impact on health systems already under immense burden from communicable diseases like tuberculosis and HIV infection.
The International Diabetes Federation (IDF) estimated that there were 22 million diabetes patients living in Africa in 2014, excluding the 62% of patients that are undiagnosed. [2] In South Africa (SA) DM accounts for 58 deaths daily and is the fifth highest cause of natural deaths. [3] DM is increasing at an alarming rate worldwide, especially in developing countries, where among other reasons increased urbanisation and westernised diets play an important role in the aetiology of this disease. [4] Poor diabetic control will increase the risk of diabetes-related complications like retinopathy and peripheral arterial disease, requiring laser surgery and amputations, respectively. [5] One of the reasons for poor diabetic control is patients defaulting regular treatment at clinics and hospitals.
The vast majority of diabetes patients are still not achieving adequate glycaemic, lipid and blood pressure control at both public and private institutions. [6, 7] Following the Brazzaville declaration on NCD prevention, governments worldwide have committed to a more vigorous and sustained approach to NCDs; this is similar to the approach that was used in the antiretroviral roll-out for HIV infection in SA. [8] Analyses of data relating to new cases of DM and some of the complications encountered in KwaZulu-Natal (KZN) over the last 5 years would be beneficial in helping healthcare professionals and government assess the burden of DM in this province.
Diabetes data are routinely collected from all public health facilities in KZN, as part of the District Health Information System (DHIS). These data are aggregated at facility level and no individual patient data are used. The data are managed by the Data Management Unit of the KZN Department of Health. Data from the DHIS are available from the Data Management Unit on request.
In this retrospective study we accessed records from the DHIS over the period of 5 years (2010 -2014, inclusive), confirming the number of new diabetes cases and the total number of patients seen in the relevant health institutions. In addition, for the last 2 years of the study period, the number of defaulters and diabeticrelated amputations performed for the entire province of KZN were analysed.
Methods

Study setting
This was a province-wide study looking at data from facilities which contribute data to the DHIS. KZN is one of the nine official provinces of SA and has a population of approximately 10.5 million people; it is the second most populous province in SA. [9] The province has been divided into one metropolitan municipality (eThekwini) and 10 district municipalities. 
Data collection
Ethics approval for the study was obtained from the local ethics review committee (Biomedical Research and Ethics Committee-BREC) and Department of Health. Data were then accessed from DHIS records.
For the purposes of this study, the following indicators were analysed for each district of KZN: These data were interrogated to assess the current burden of DM and diabetes-associated amputations in KZN using simple descriptive statistics.
Results
The total number of new patients initiated on treatment per year, combined for all municipalities of KZN, is shown in Fig. 1 . Fig. 2 demonstrates the number of new patients initiated on treatment per 100 000 population. Fig. 3 and Table 1 illustrate the number of new diabetic patients initiated on treatment in each of the municipalities of KZN. Table 2 illustrates the current pattern of initiation of treatment of diabetes in SA; the majority of patients are diagnosed and treatment is initiated at clinic level.
From 2012, data collection increased to include the number of laser surgeries performed at the various healthcare facilities. There were 1 584 diabetes-related laser surgeries performed at hospitals within the province of KZN during 2012.
From 2013 onwards, data collection from the various healthcare centres was expanded to include number of amputations, number of defaulters and ages of patients started on medication. The majority of patients started on medication in 2013 and 2014 were over 18 years of age (90.4% and 92.6%, respectively). Defaulter and amputation rates for 2013 and 2014 are listed in Table 3 .
Discussion
Currently 387 million patients suffer from DM globally; the majority live in low-and middle-income countries. [2] Combined unemploy ment rates in the metropolitan municipality and 10 district municipalities of KZN were far greater than the overall unemployment rates for SA reported by Statistics SA (32.5% v. 24.3%). [10] Poverty can lead to lack of access to healthcare and directly impact on diabetes control and complications. DM, with its complications, is both a serious and costly NCD worldwide. Understanding the magnitude and severity of this disease requires access to as many data as possible in Africa, where up to 62% of diabetes remains undiagnosed. [2] Analysis of our data allowed assessment of what the current state of DM is in KZN in order to develop improvement strategies to combat this deadly disease. This study included data from all state sector healthcare facilities in KZN.
Our study demonstrates that the majority of diabetes patients (ranging between 63% and 80%) are diagnosed at local clinics, and initial management of their diabetes was instituted at this level. These clinics are often resource-limited and nurse-orientated. Intervention strategies to control DM need to be intensified at this level because very often by the time the patient visits a higher level of healthcare they have developed long-term complications from DM. Bearing in mind that these clinics are resource-limited, emphasis needs to be placed on both nurse and patient education, together with simple approaches such as introducing standardised clerking sheets with clear referral criteria highlighted so that all aspects of diabetes management are standardised. These clinics should receive increased staffing in the form of doctor support and nursing, which is the way forward envisaged by the National Health Insurance (NHI). Since the majority of patients are being initiated on diabetes management at clinic level, the above steps will ensure that the appropriate management begins at this level of primary care. Our study revealed that there is still a high prevalence of defaulters in 2013 and 2014 (3.3% and 1.8%, respectively). These defaulter rates correlate well with defaulter rates seen at clinics in the UK, where they range between 3.5% and 4.1%. [11] When the severity of this disease, together with its complications and the burden it places on the economy, is taken into account, this high number of patients defaulting needs to be urgently addressed. Possible reasons for high defaulter rate may include: • Poor patient education on the disease and its potentially lifethreatening complications. • Long distances for patients to travel to healthcare facilities (Zgibor et al. [12] in their study found that the greater the distance a rural patient had to travel to healthcare facilities, the poorer the glycaemic control that was achieved). • Poor socio-economic status of patients in this province with high rates of unemployment noted in the last census.
• Patients with concomitant communicable diseases such as TB and
HIV may experience difficulty in attending diabetic clinics due to physical inability or they might find it difficult to attend multiple healthcare institutions on a monthly basis for each medical condition. Hence the urgent need for combined communicable and non-communicable disease clinics in SA.
Our study further showed that the prevalence of defaulters actually decreased between 2013 and 2014 (3.3% v. 1.8%, respectively). Whether this trend will continue in future years is still to be seen as only 2 years of defaulter data were available. As expected with the defaulter rate decreasing from 2013 to 2014, amputation rates also decreased accordingly (0.09% v. 0.05%, respectively). There is a strong proportional relationship between number of defaulters and number of diabetes-related amputations (r=0.801; p=0.000) (Pearson correlation). The number of patients initiated onto treatment declined notably between 2010 and 2014, contradicting the global incidence of diabetes which is on an upward spiral. [2] A few possible explanations for this phenomenon might be that the health system is not detecting new patients or that there was an error during data collection and it does not reflect the true number of new patients. The unemployment rates for KZN are much higher than the overall rates for the country (32.5% v. 24.3%, respectively) and hence poverty and the lack of access to healthcare might also help explain why the number of new patients starting on treatment is decreasing within the province. According to the latest IDF figures, approximately 62% of diabetic patients in Africa are undiagnosed [2] and the downward trend noted in detecting new cases in KZN is a warning sign that improved systems need to be implemented in order to increase early detection and treatment of diabetes in the community and the province as a whole. More emphasis needs to be placed on prevention of this disease (lifestyle modification through diet and exercise). With increasing urbanisation and adoption of Western diets, many of the patients of African descent are now prone to chronic lifestyle diseases such as DM. [4, 13] The decreasing trend noted in the number of new diabetic patients initiated on treatment in Figs 1 and 2 was largely attributed to a considerable decrease in the number of new diabetic patients initiated on treatment in two main municipalities (eThekwini and Amajuba) illustrated by Fig. 3 and Table 1 . This trend could be explained by failure to identify new diabetic patients by our healthcare systems.
Most of the diabetes-related laser surgeries (93.1%) were performed with in the larger eThekwini metropolitan municipality. This is possibly an indication that the number of laser surgeries performed needs to be increased at other regional hospitals within the province, thereby alleviating the burden on the metropolitan hospitals and making this sight-saving surgery available to the greater population at large.
Van Houtum et al. [14] found that diabetic patients are 20 times more prone to lower-limb amputations (LLA) than non-diabetics. DM is regarded as the most common aetiology of non-traumatic LLA worldwide and in SA DM is thought to be responsible for around 60% of LLA. [15] Factors such as poverty, poor sanitation and walking barefoot may be responsible for increased amputation rates in developing countries. [16] KZN has a high unemployment rate; it is possible that a large number of patients are walking barefoot, which increased their risks of LLA. Statistics SA found that approximately half (46.8%) of the population of KZN had no access to flush toilets connected to sewerage. [2] When the abovementioned social factors of poverty, walking barefoot and poor sanitation, and the overall poor control of both blood sugar and blood pressure found in our clinics are taken into account, [6] [7] it is not surprising to note that there is increasing evidence of LLA. This trend is expected to increase if measures are not implemented to achieve better control of both glycaemia and BP and improvement of socio-economic factors.
Amputations affect patients' physical and emotional status and increase premature mortality. [17] They place a huge burden on the economy of a country. As a result of amputations patients often lose their employment, resulting in a loss of income for the family. Economic costs of an amputation range from in-hospital stay, which may or may not include intensive care stay, to the rehabilitation of the patient and cost of prosthesis. Complications from the surgery may also increase the duration of hospital stay, further increasing the cost to the state. Prevention and treatment of foot complications early in the course of disease are paramount in avoiding amputations. Patient education on foot care is an essential part of diabetes care and begins at community-clinic level. Not only do we need education for patients but more training for nursing staff and clinicians who serve as first contact for all diabetic patients. As was seen in this study, amputation rates decrease with a decline in defaulter rates, which is a powerful indicator that strategies to decrease defaulter rate will help minimise the burden of DM both on the patient and the economy.
Conclusion
Good control of DM requires that patients attend clinics regularly, make lifestyle changes and be pro-active in their treatment programme. The high unemployment rate in KZN, coupled with the HIV and TB disease burden, makes it almost impossible to achieve treatment goals and prevent complications. Good control begins in the local healthcare clinics which serve as first point of contact for the majority of the population. First contact with these clinics and their staff often determines whether a patient stays in the programme or defaults. We need to strengthen this first point of contact and make sure that patient education is maximised at this level, together with improving clinical staff compliance with local diabetes guidelines. Specific criteria need to be used to help up-referrals to district, regional and tertiary healthcare centres. Methods to decrease defaulter rates need to be implemented at all levels of healthcare in order to decrease complications like LLA and retinopathy.
